Claims 



1. 



(Currently Amended) A computer-readable medium having computer- 



readable instructions embedded therein which, when executed by a computer, cause 
the computer to implement a method for facilitating determination of equilibrium values 
for a market system , the method for facilitating determination of equilibrium values for 
the market system comprising: 

receiving a number of types of goods m, a number of buyers (n + 1 ), an initial 
amount of each good that each buyer possesses, and a utility function for each of 

buyers /=1 n. for the market system; 

r e c ei v i ng supp l y and d e mand data for a mark e t syst e m; 
d e marcat i ng at le ast a subs e t of th e data i nto buy e r data and s elle r data; 
applying a polynomial-time approximation method to the d e marcat e d received 
data to generate an approximate equilibrium price vector for the market system, the 
polynomial-time approximation method compr i s e s comprising : 

initializing with an arbitrary first price vector q; 
setting a variable, D, to represent a maximum deficiency [[of]] for the 
first price vector g; 

constructing an instance, M p , of a d i chotomous the market system, 
wherein constructing the instance, M G , of the market system comprises: 
providing m types of goods and (n + 1 ) buyers; 

setting, for / = 1 n, a utility of buyer / for the goods as to 

be calculated from the corresponding utility function; 

establishing the budget of buyers / = 1 n, according to: 
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wherein e, is the budget of buyer j p, is the price of good / 
in the first price vector, and w- is equal to an initial amount of good / 
that buyer / possesses; 

setting, for / = (n + 1), a utility of buyer / for each of goods 

i=1 m, as equal to p; and 

establishing the budget of buyer / = (n + 1) as e^i.-D; 
executing a DPSV algorithm on the instance, M p , starting from the 
first price vector p and increasing prices until equilibrium is reached, and 
outputting a second price vector (p') via execution of the DPSV algorithm; 

setting a budget §i [[for /]] for ovory agont each buyer /' with respect 
to the second price vector (pj) according to: 



determining if a budget ratio (ei'/ei) for e v e ry ag e nt each buyer / 
satisfies a budget ratio constraint of: 



wherein e represents a desired amount of approximation; 

outputt i ng identifying the second price vector {£} when the budget 
ratio constraint is satisfied for every buyer / [[,]] as the approximate equilibrium 
price vector for the market system; and 

iterating the polynomial-time approximation method with the first 
price vector p_ set equal to the second price vector (p'), instead of an arbitrary 





Serial No.: 10/782,687 

Atty Docket No.: MS1-3951US 

Atty/Agent: Dale G. Mohlenhoff 



-4- 




www.leehayes.com ® 509.324.9256 



price vector, when the budget ratio constraint is unsatisfied , until the budget 
ratio constraint is satisfied ; 

s e nd i ng r e su l ts from th e po l ynomial tim e approx i mat i on m e thod to an i t e rat i v e 
ana l ys i s contro lle r compon e nt to det e rm i n e i f th e r e su l ts m ee t a pr e d e t e rm i n e d 
thr e sho l d e rror va l u e to ha l t an e qu ili br i um mod eli ng compon e nt; and 

outputting the approximate equilibrium price vector date to a computer monitor 
display ; and 

setting prices based on the approximate equilibrium price vector . 

2. (Canceled) 

3. (Currently Amended) The computer-readable medium of claim 1 , wherein the 
approximate equilibrium price vector[[,]] compr i s i ng comprises an approximate 
equilibrium price vector, p*, that produces, in conjunction with a bundle of goods[[, x 1 ,]] 
for each agont buyer /', an £ -approximate equilibrium for the market system such that: 

for every good j: 

(1-e) E? =1 w/ <Ef =1 x/<Ef =1 w/; 

wherein xj is the number of good / in the bundle of goods of buyer /; 
and for all /', a utility, Zf =1 u Vj x) of agont buyer / is at l east equal to or greater 
than (1 - £) times a value of an optimum solution of a maximization of the utility 
function[[, u,(x),]] for the buyer / subject to: 



[\Z? =1 PjXj < X7=iPj w/;]] (Eq^4 
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wherein m represents typ e s of d i v i s i b le goods be i ng trad e d i n th e mark e t syst e m the 
number of types of goods and wj indicates [[an]] the initial amount of good j that ag e nt 
buyer /' possesses. 

4. (Currently Amended) The computer-readable medium of claim 1 , wherein the 
polynomial-time approximation method compr i sing comprises an iterative method that 
utilizes, at least in part, revenue generated in a previous iteration for a specific ag e nt 
buyer as a budget for the specific agent buyer in a current iteration. 

5. (Currently Amended) The computer-readable medium of claim 4, wherein the 
iterative method further ut ili z i ng utilizes a dummy buyer to account for residual goods. 

6. (Currently Amended) The computer-readable medium of claim 1 , wherein the 
polynomial-time approximation method compris i ng comprises , at least in part, a linear 
utility function r el at i ng to for at least one ag e nt buyer . 

7. (Canceled) 

8. (Canceled) 

9. (Canceled) 

10. (Canceled) 
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1 1 . (Currently Amended) The computer-readable medium of claim 1 , wherein the 
polynomial-time approximation method yielding yields an exact equilibrium price for the 
market system. 

12. (Currently Amended) A computer-implemented method for facilitating 
determination of equilibrium values for a market system , comprising: 

receiving, by a computing system, a number of types of goods m, a number of 
buyers (n + 1), an initial amount of each good that each buyer possesses, and a utility 
function for each of buyers / = 1 n, for the market system; 

r e c ei v i ng supp l y and d e mand data for a mark e t syst e m v i a a comput e r 
proc e ssor; 

d e marcat i ng at le ast a subs e t of th e data i nto buy e r data and se lle r data; 
applying , by the computing system, a polynomial-time approximation method 
to the d e marcat e d received data to generate an approximate equilibrium price vector for 
the market system, the polynomial-time approximation method compr i s e s comprising : 
initializing with an arbitrary first price vector q; 
setting a variable, D, to represent a maximum deficiency [[of]] for the 
first price vector g; 

constructing an instance, M p , of [[a]] the d i chotomous market system, 
wherein constructing the instance, M n , of the market system comprises: 



providing m types of goods and (n + 1 ) buyers; 
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setting, for / = 1 n, a utility of buyer / for the goods as to 

be calculated from the corresponding utility function; 

establishing the budget of buyers / = 1 n, according to: 



wherein e, is the budget of buyer /, p 1 is the price of good / 
in the first price vector, and w- is equal to an initial amount of good / 
that buyer / possesses; 

setting, for / = (n + 1), a utility of buyer / for each of goods / 

= 1 m. as equal to pf and 

establishing the budget of buyer / = (n + 1) as e l n± i 1 := D; 
executing a DPSV algorithm on the instance, M p , starting from the 
first price vector p and increasing prices until equilibrium is reached, and 
outputting a second price vector (p'); 

setting a budget e,.' [[for /]] for e v e ry ag e nt each buyer /' with respect 
to the second price vector (p') according to: 



determining if a budget ratio iejYej) for ovory agent each buyer /' 
satisfies a budget ratio constraint of: 



e i : = y,f- 1 Pjwj. 



e i ': = Y.f =1 p j 'wj; 




wherein £ represents a desired amount of approximation; 
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outputt i ng identifying the second price vector (pj) when the budget 
ratio constraint is satisfied for every buyer /' [[,]] as the approximate equilibrium 
price vector for the market system; and 

iterating the polynomial-time approximation method with the first 
price vector p set equal to the second price vector (p'l instead of an arbitrary 
price vector, when the budget ratio constraint is unsatisfied , until the budget 
ratio constraint is satisfied ; 

s e nd i ng r e su l ts from th e polynom i a l t i m e approx i mat i on m e thod to an 
i t e rat i v e ana l ys i s contro lle r compon e nt to d e t e rm i n e i f th e r e su l ts m ee t a 
pr e d e t e rm i n e d thr e sho l d e rror valu e to ha l t an e qu ili br i um mod eli ng 
compon e nt; and 

outputting the approximate equilibrium price vector data to a 
computer monitor display; and 

setting prices based on the approximate equilibrium price vector . 

13. (Canceled) 

14. (Currently Amended) The computer-implemented method for facilitating 
determination of equilibrium values for the market system of claim 1 2, wherein the 
approximate equilibrium price vector [[,11 comprising comprises an approximate 
equilibrium price vector, p* that produces, in conjunction with a bundle of goods [[,x j ,]] 
for each ag e nt buyer /, an ^-approximate equilibrium for the market system such that: 

for every good j: 
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(1-*) ZS-iw/ <2Li^<i:Liw/; 



wherein x- is the number of good /' in the bundle of goods of buyer /; and for all 
/', a utility, 'Z 1 jL 1 u ij Xj, of ag e nt buyer / is at l e ast equal to or greater than (1-£) times a 
value of an optimum solution of a maximization of the utility function [[u/M,]] for the 
buyer / subject to: 



wherein m represents typ e s of d i v i s i b le goods b ei ng trad e d i n th e mark e t syst e m the 
number of types of goods and wj indicates [[an]] the initial amount of good j that 
ag e nt buyer /' possesses. 

15. (Currently Amended) The computer-implemented method for facilitating 
determination of equilibrium values for the market system of claim 1 2, wherein the 
polynomial-time approximation method compris i ng comprises an iterative method that 
utilizes, at least in part, revenue generated in a previous iteration for a specific ag e nt 
buyer as a budget for the specific agont buyer in a current iteration. 

16. (Currently Amended) The computer-implemented method for facilitating 
determination of equilibrium values for the market system of claim 1 5, wherein the 
iterative method further ut ili z i ng utilizes a dummy buyer to account for residual goods. 

17. (Canceled) 
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18. (Canceled) 



19. (Canceled) 

20. (Currently Amended) The computer-implemented method for facilitating 
determination of equilibrium values for the market system of claim 1 2, wherein the 
polynomial-time approximation method yielding yields an exact equilibrium price for the 
market system. 

21. (Canceled) 

22. (Canceled) 

23. (Currently Amended) A computer system that facilitates determination of 
equilibrium values for a market system , comprising: 

a processor; and 

a memory connected to the processor; 

wherein the processor and the memory perform the steps of: 

receiving a number of types of goods m, a number of buyers (n + 1 ), 
an initial amount of each good that each buyer possesses, and a utility 
function for each of buyers / = 1 n, for the market system; 

m e ans for r e c ei v i ng supp l y and d e mand data for a mark e t syst e m, 
and d e marcat i ng at le ast a subs e t of th e data i nto buy e r data and s elle r data; 
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4of applying a poiynomial-time approximation method to the 



d e marcat e d received data to generate an approximate^]] equilibrium price 
vector for the market system, the polynomial-time approximation method 
compr i s e s comprising : 

initializing with an arbitrary first price vector p_; 
setting a variable, D, to represent a maximum deficiency [[of]] for the 
first price vector p_\ 

constructing an instance, M p , of [[a]] the d i chotomous market system, 
wherein constructing the instance. M P of the market system comprises: 
providing m types of goods and (n + 1) buyers: 

setting, for / = 1 n, a utility of buyer / for the goods as to 

be calculated from the corresponding utility function: 

establishing the budget of buyers / = 1 n. according to: 



wherein is the budget of buyer /, is the price of good / 
in the first price vector, and wj is equal to an initial amount of good / 
that buyer / possesses: 

setting, for / = (n + 1), a utility of buyer / for each of goods 

i=1 m, as equal to p,; and 

establishing the budget of buyer / = (n + 1 ) as e £ n ±1 i := D; 
executing a DPSV algorithm on the instance, M p , starting from the 
first price vector p and increasing prices until equilibrium is reached, and 
outputting a second price vector (p'); 
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setting a budget eJ[for /]] for e v e ry ag e nt each buyer /' with respect to 
the second price vector according to: 
e i ': = Y. 1 j l = 1 Pj'wj; 

determining if a budget ratio {e/Ml for e v e ry ag e nt each buyer /' 
satisfies a budget ratio constraint of: 

^< l+£, 

e i 

wherein £ represents a desired amount of approximation; 

outputt i ng identifying the second price vector {£} when the budget 
ratio constraint is satisfied for every buyer /' [[,]] as the approximate equilibrium 
price vector for the market system; and 

iterating the polynomial-time approximation method with the first 
price vector p set equal to the second price vector (p'), instead of an arbitrary 
price vector, when the budget ratio constraint is unsatisfied , until the budget 
ratio constraint is satisfied ; 

m e ans for s e nd i ng r e sults from th e po l ynom i a l t i m e approx i mat i on 
m e thod to an i t e rat i v e ana l ys i s contro lle r compon e nt to d e t e rm i n e i f th e r e su l ts 
m ee t a pr e d e t e rm i n e d thr e sho l d e rror va l u e to ha l t an e qu ili br i um mod eli ng 
compon e nt; and 

m e ans for outputting the approximate equilibrium price vector data to 
a computer monitor display ; and 

setting prices based on the approximate equilibrium price vector . 

24. (Canceled) 
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25. (Currently Amended) The computer system of claim 23, wherein the 
polynomial-time approximation method compr i sing comprises an iterative method that 
utilizes, at least in part, revenue generated in a previous iteration for a specific ag e nt 
buyer as a budget for the specific ag e nt buyer in a current iteration. 



polynomial-time approximation method e mp l oying, at le ast i n part, a d i chotomous 
mark e t so l ut i on a l gor i thm to prov i d e at le ast on e pr i c e s ele ct e d from th e group 
cons i st i ng of an approx i mat e mark e t e qu i librium pr i c e and yields an exact equilibrium 
mark e t price for the market system . 

27. (Canceled) 

28. (Canceled) 

29. (Canceled) 

30. (Canceled) 



26. 



(Currently Amended) The computer system of claim 23, wherein the 
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